Whatever the actual route of immune stimulation with streptokinase may be, this report has established that complexes between U) and streptokinase do occur in vivo and are easily recognized on electrophoresis. It also leads us to suggest that the current therapeutic use of streptokinase may lead to increased numbers of anti-LD autoantibodies in the future. 
nonspecific test, with protein concentrations increasing in inflammatory, neoplastic, traumatic, and other disorders that alter the characteristics of the blood-brain barrier or cause changes in synthesis of immunoglobulin within the central nervous system. Reference intervals in the literature are quite variable, reflecting two problems: the values are method dependent, and the populations used to obtain them are frequently poorly defined. Collecting CSF by lumbar puncture from normal individuals is generally not possible, thus reference intervals for protein in CSF are estimated from values for patients' specimens. Commonly, patients with "neurological disorders" or those with an abnormal myelogram are excluded. A more explicit list of exclusion parameters would be more desirable.
Tibbling et al. Positive microbiological culture plus reports in the literature," the latter not specified.
Our goal here was to describe a reference population for CSF proteins; to assay the specimens with the most nearly accurate method currently available; to estimate the reference intervals for the biuret method and for two automated analyzers, the aca (Du Pont, Wilmington, DE 19898) and the Ektachem (Eastman Kodak, Rochester, NY 14650)1; and to examine the analytical characteristics of the latter method in some detail. We also wanted to determine if our reference interval for the biuret procedure was age-and (or) gender-dependent.
Materials and Methods

Patients
We studied 196 CSF specimens collected from hospitalized patients by lumbar puncture. Table 1 lists reasons for excluding patients or specimens from the study. Diagnoses were obtained by review of the patients' medical records.
Assay Methods
Biuret. We used a modified biuret procedure as the comparison method, because equal amounts of color are produced per gram of protein regardless of the protein type (5) . For the biuret reaction, we precipitated the protein in 0.3 mL of CSF or standard with 0.15 mL of 300 gIL trichloroacetic acid, centrifuged, discarded the supernate, 'Courtesy of Karen Warren, Clinical Products Division, Eastman Kodak Co., Rochester, NY 14650. and redissolved the pellet with 0.1 mL of 1 mol/L NaOH. We used Standard Reference Material No. 927 (albumin) as the primary standard obtained from the National Institute of Standards and Technology, Gaithersburg, MD 20899, and prepared dilutions in 154 mmolIL NaCl to give six working standards with concentrations ranging from 200 to 3600 mg/L. We added 0.75 mL of the biuret reagent with high copper concentration (5) to dissolve the pellet and then measured the absorbance at 540 nm.
Du Pont aca. We followed the manufacturer's protocol, both for calibrating the instrument with a mixed albuminglobulin standard and for assaying the specimens. In brief, the method involves precipitating proteins in 300 p.L of specimen with a 4 mol/L solution of TCA and measuring the resulting turbidity at 340 and 540 nm.
Kodak Ektachem. Figure 1 shows a cross-sectional diagram of the Ektachem slides. Reflectance density, measured at 670 nm, is inversely proportional to the specimens' protein concentration. An endpoint measurement is made 5 mm after the specimen is added to the slides. At concentrations 2780 mgIL, the reaction is complete in 5 mm; at 1000 mgIL, the reaction is complete in about 2 mm.
Estimates of Imprecision
Control sera were assayed by all three methods. Withinday and total imprecision statistics were determined by analysis of variance. The data are given in Table 2 . 
Evaluation of Potential Interferents
We examined many drugs as potential interferents, including selected antibiotics, antineoplastic agents, and miscellaneous substances that might be used to treat disorders of the central nervous system and hence appear in CSF. In some instances, the therapeutic concentrations in CSF are known; however, we chose to use very high concentrations ofthe drugs, to test the limits ofthe method. The drug was dissolved in either water, ethanol, or 30 mmol/L NaOH, diluted 10-fold and then added to diluted serum pools with protein concentrations of about 200 or 1600 mg/L. Blanks were examined, and the addition of one part water, ethanol, or a solution of 30 mmol of NaOH per liter to nine parts of diluted protein solution gave the expected result for protein. Use of pooled normal CSF as the base gave the same results as the diluted serum.
Method Linearity
To study the linearity of the reaction in the Ektachem slides, we used dilutions of a serum from a patient diagnosed with multiple myeloma. Its protein concentration was 82 gIL; there was a prominent monoclonal band in the gamma region; and 39% of the total protein was gamma globulins. The protein concentrations of the dilutions ranged from 50 to 3000 mgIL, and the correlation statistics were: Ektachem = 1.05 (biuret) -18 mgIL Cr = 0.998, S, = 80 mgfL). The values obtained in the Ektachem averaged 94.4% of the biuret value. The Ektachem slides showed good linearity and acceptable recovery. The upper limit of linearity for the Ektachem method is 3000 mgIL. Table 3 gives the data for the Ektachem. We found consistent and significant positive interferences only for ampicillin and vancomycin, presumably the result of the amide link in their structures that could bind Cu ions. A 100 mgIL solution of ampicillin gave the same amount of color as 250 mg of protein per liter, and a 100 mg/L solution of vancomycin gave color equivalent to a concentration of about 130 mg of protein per liter. Methicillin, which also has an amide link in its structure, did not affect the Ektachem slides; others found that methicillin falsely increases CSF proteins as measured in the aca (6) . We doubt that these in vitro interferences from ampicillin and vancomycin are clinically important. Neither of these drugs readily diffuses across normal meninges, but they do diffuse across the inflamed membranes (7) . However, the concentrations we tested were much higher than are observed in vivo. Ampicillin and vancomycun also increase protein values as measured with the biuret reaction; for both, 1 mg ofdrug reacted like 1 mg ofprotein. An increased CSF protein by the biuret or Ektachem methods in patients receiving ampicillin or vancomycin must be viewed with caution.
Results and Discussion
Estimates of Interferences
All the other apparent increases and decreases of the measured protein in Table 3 cannot be ascribed with certainty to drug effects. The concentration variances observed with the 21 other drugs we tested are small and easily attributed to the analytical uncertainty of the method. Methotrexate showed no interferences with the Ektachem procedure, in contrast to falsely positive results that have been reported with the aca method (8).
Correlation Data
The correlation statistics for 121 patients' specimens, given in Figure 2 , includes those where we had sufficient leftover CSF for duplicate assays. The Ektachem slides gave better agreement with the biuret method than did the aca. The copper-binding methods-i.e., biuret and Ektachem-gave significantly higher results than did the aca turbidimetric method, with the latter giving results that were, on average, 26% lower than the biuret reference method.
Reference Values
Reference values estimated by using the IFCC guidelines (9) are listed in Table 4 . Figure 3 shows the biuret values for the men and women in our reference population. There were no statistically significant sex-or age-related differences. tage. Ampicillin and vancomycin falsely increased CSF protein values in vitro by both the biuret and the Ektachem methods.
